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^[ 5 ?^ '8 

Jif'SPiiPi ?iraf si?t*i5 

iiift 

wi( ^^icn 

^^5 ’• 



fnC?tt«CV '8"»IW1«’ 

alMtli *1^ «5t‘‘!*3*f c !l^*it? ^^'31 


T«i«ttR f^«ttn"a <(o *^ii; « 

«2I^tf^ K\^ I 

^113 ^3TW« ♦tt"5t^I r^«tC5?1V 
'5‘W '®^t5(<lf H?t*lC«3 

«^C'5 *tt^«tr?i 

^fa?l I 1‘^tWfl ^S5lWT5lWI 

'»iir?««ttr^*it’j I ^?i5 ’icfajJKi 

cwm 'Sti5t3 ^itf? I 

*fl^tc?l '®l*IC53 r*ia^ C’Pt^ »it^t<I j^'l 
ff^li 'twa ^^WJa'Btca «t^%?eal 
♦iT'latl^ far?( ai^wai f^fcJit'^F att^ia 



C?r<it5(1 r.Sl ?^?ltc? , 

's^ ‘?t'5^ ?a i 

i£l^ fil'^9 iSlSfil 'St^l 'Slew 

r^il? ^C'99 'SNI *19»I « »>9[8fC9THI ’P^ta »tC’? ^CS9 

3F^ ’pfa Slt^ I <£l«J^ 9[?C9\ f 5- 

9^9 I 

fsuri^a^tl n^tc^ (ii? 9^5 'BtHfi <i«9 

'8 9«I«t'PTC“t9 <2tr<ill I «li9t9 «ltnf%'«r«I 

C9f9c»i'■«t?ii;^ ^t*ir?i fs!i ^-.f^is 

f’PI^ 5ltt I 8 »l'5,r*(’Ffa)tr?J9 ^CSfC^Jt lilf 

9^ cefel »ll^« ?,3f9^t99 ^siSfsitW «I9lt^f% 
*<tt I ’if^^t?! 9'I:99 F^i:pI 9‘ft«r9i "Bite?, *}t5f<P?l9 
C*I^ J19F5I aF5l-r9^Sr« 9t^9l ’I.%9ft9 9^91 

f99C« '5«tIt?1^tC9 9:9tr9C9’1 9'9'5: ntci 9^ ^tC9Jr, 

/ ^ 

^f^9't'5i 

9»99 C9f<99f’If 9 C9l® 

>»«trl^. Pltn^ I 


m I 



I 

^tlLI 

vsi^fet w c^t*< 

5lfC5l^ 'Q <(tr^ I 

»ir?it*l^ ^t*r^ii JT11 

^sw*tOT 5ic«(i 

( Chemistry ) CT^S’i^tW cfl^t 

*^ifT<Nn” ( Physics ) ^‘) « 

^’^ 1 % C^ >1^51 ^ 

r^9 ^T?r I ’IC’^WiT 





*ttf:3^ ^tp *ir?i5?:M cVt’it'« 

( Definition ^C’l ) 

sitt ; r^f^f33TC^? 

'5;‘x*!UfMgiC*1 «ltc§ I «ltCS1t5J f^^C^liJ 

'*nWT5J»T?I 'Q ^Wfl «IC^, ♦(r?I'»1^1<J 

sisici stt I f^S5tr.!lf^ m 

C,^f, ( 5^1 «II0pC^5i ) . 

'£{«itc5i^ ^tp cw€igi ^it5r«r.f;, 

«d 5is5st5itc^l5 «ilwl5^1 »i5 
3PW <£t^tt^^ I 
J— 

>t 

) ^<11 5^15. I 



I cat’ll •>«, 

CW«f1 *lt^ sn ; 'Slt^t^ ^1 *lftr^C«1'Q CW«fl 

«rf5 5>i I ^iH?i c<f 

I »i<3t^’ft’»'ti:?i ^11,3 a^ic^ 

'*1^11^ *ltc?, 

«lwt<tl I 

*^Wt< *It5 5^1 ?n ^t?1 51’fn ■2t«Ti;^?l 

5^Cf, ^t35l ?I1 ^t5tSI 'SJ%C'51I ^51 

^«11 >i9f« siC5 { ’^"fW, «t?l!:«|, 3IM '© 

«IT’^TWC»? 3fC^I?J '8 f*1^ 1 

■^1131 r»l^ 1 £|tC5I 

fTB <2J'5IC’ViS 5)C9l I 

”^<1*5^51^ ^t^n ar=<j f^si «c®t?i ^«i¥ 

«ifn[if ; ^<t«. «*t*itC3il arw; 1 

-2JtC^ ( matter ) 

fwc^ I a^I «lt^til >2|^t? 

’lie?; i^n wc^ja 



t 


4 ftwtw r 

5|1 *iriI5l5^ 5JR I 

<2i^t*t ?Fi:51 ^*n '®it*itw?i ^?i 

CT®i(i «rr*rTc*f?i «i^“iT, 

^?rt I Pt'f ^ 

=JC5, '®t5i ^ti:?» 

^ "Slf^il ?t^?I «tt^.Ta- 

511 I f5lC9 ^'e?ltrw? 

'e »tit< «i*tii5*il »Hftc<? %ti;?^l 5TU1 

551^11 ®rt5StC1l? ^511 5R55i I 

51 5l^’3t!«:5f 5l^5'95l« ^ 5^51 ^tC5r I 
«2ttr.611l 51^, «|€}C5I5 (air) f^ 

(atmosphere) ^t5l f5S5tt5 r5f»(^?SC«l 
^sittt^ \ f5®tW5 f5CS5C«l « 



«ttC6I^ ^I;'« “illlt?” « “«IJli5s<’lf^9t^” 

^tC<il • 

’Jtl g^tC'Qv '95P^ 51f 

'st?t I 3^1 ^1 

f^Wt^ 55 I ’IWl’^ff^WlI 5t5l 
5151 >1C^)5 5^51 51C5S I <2111:515 ^WK* 

<lH’5'5s 5atfW 115515 <45? C5^5i^ ISlfW 5 HI 
’ittf'^P^J si 5^51^ C5 5^ '2|5ir5^, C^lsj 

*11’?1 *1Sl5“tI^ r5C565l5 55151 *11^55^5 

*lf5=SI1’t ^I'SS ^t*5lC^J5 5tf3f »lt1l*l5t555 
^55 ^5l 0^1=1 I 

si^t^^lH 51^ ( 5l air ) ftCSill »ffli:ii 
45 555S1 ff'S' <2i5f^«, C5 55[t^ *ii:^ «ili;^t55rl 
5^51 51^C5 ; 58«.^C^ 5li:^ C5 5^1 

^^5lt5 55«,5^c5i 5r^5t5 «ltC5, ^1^1^ 

5J5P f 51 5t^t^ I 



* fsiatiJi \ 

<1t*6t®I C^1’*lt8 Jilt ; 

®t5T^ “r*3?i 5jir 

<£l5r51'5 C^l »l#f1 

i|« I 

r<5§tJ» ^^w*l CW^l CT, <2JSft*t«; ^S5ft=f 
( Oxygen gas ) '« ( Nitrogen gas ) 

5^ ’litW? <21^® • 5t 

—Jrt«Jt?*l ( Mixtnru ) '« 

f^i5l*l ( Chemical combination ) f TOCS- 

fnr«t^^1i;?i >4^* '$t?^cw?i ■m ^1 ’I'S 

r^iwifsfai 5^ 1 

^t’HUfsi’F C»RS<1 SK5, f*iaac‘l 

^sjU'^tfW <21^1*1 I f^aS*t 

*VtHt^*l f^«l*l, ^tC'5 «IS91t*l '8 



I \ 

’ft’PT? 5tc^ j ‘’Uiwa *if»f ’lf«>^3i'it 

*iftc^, '®C^ «l£lt5It*JJ ^tc^ 

S»I I «il^J», ’iFtWi) «ltC5 ^1, 

I 

*113 ( Inorganic chemistry ) ^Wl- 

C<?l '«l^’3lf«t <2ltr<a?l 

a^t»I1^^ ^tf^I-STt^ (Definition) 

<?l, * 'S^f^ ^1 

* Gases are very light bodies having 
practically no cohesion and they cannot be kept 
in vessels unless closed on every side. They 
are compressible to an enormous extent, - 



V I 

’TC’il ^em®l 5Jt^ <a?t ?ft?t- 

»rt^^ 'itait'sj^u «isir 

C?t!J *111:3} «}f^9t ’Ittl =11 (Repulsion ^ 

f?f65^ ^t?l1 ^1 «lt*l=»1 

^r.?f 

>ir?I91 *rt5 ), 'JITt’l ( gas ) ^lOT I ’tJt=l- 

5ltf^*l?I ’}Wl5ll9'Q I 

•yirtw?} 

^T5«l ftc*w "?tw «T5r 

I CSFC3I ^tfs'®}^ ‘nitc’i^ 

=11^1 ctfu I ‘5tiTw?i 

^fif^c^i 9fnc»nj 5iis<t?*i f*i«t«i *twic<?i'« 

«lt=?1 I ?FT?W '»T?TH 

59 S11 I '»lS8rT51 vs 99’^r9SPt=l ’tJt’}9C9? 
f^ain 99=1 919, «99 ®T51 ’Tf^’^21, <?l Tto ^14 
C9t9 '5rt*tf^ 9tr9^ *iTOl 91 1 

nr»6t^T r9Wt9 C^t9 ^*(1919 

( element) 9f^9l =FC49 9l; =ft9*l ^ 



^ r 

*?tC‘^'T^1 ^t?tc'5 r 

fsratc*t^ JiTC’l'v^ r^asfjf r 

‘?J!1!lJ?-r^»nl' CT ’tIt»I''^Wl<f 

'£tT^ ?•>, ^I5l ; ^5tU5 «it?'Q 'sj^t^ 

5fjt5|'s «2Jt'?S I ’PPsi’^fsi 

5ir^1 «rawt*» «' 

fk^nt 

^t5l 511 I 

afff^'Q ^t^'5 *tw r*lf^3 '« «T?t 

5rc?. ^51^ 5^1 ^frnC5I« C«PR 

^11^’® 511 c^t5>^*i ^'5?ir5ic'n^ 511 r 

*tir?^t«'F ^itfc® 5i^?i ’nmt «i9r, 
^^TciRi c^t5i^?i ^TO5i^ ^i^rs sit 

^tiriK«K m C51't5T ♦tt'Wt 



latest t 


sfii *T*Nf*i«n:‘i ’ifti 55, 

^5t5 5C5I C55H 5t5 fwc*! 

5rgi 5'Q5l I 5t^3 

‘^if^C^'n, 511^3 fsifat^ 5f^«1 

^f^5i 5t^c5 I ’iwt’f 511 *«itr^i:5i 
'*1515 m *« ^51 5tC5f !11 I 

f5Wl51 5C^Jl C5, ^1—C^52151t3i '5i|[gftJl 
« 55’»l‘15*f15 51^ <5«t^'3tC5 5tf55 ^\ 

^f551 '«t5lltsij ^1115 515^ 5^C'5 

55r?J5l fwc^I Q 51^5 ’ir«C5‘5I 5:15 55 51, («15i<*t 5^i;5 
5f*C55 *ini'»l5t5 C5T5 I ‘5015 ««:< “C5i:5 
5t5l <1^15 { Repulsion>^?I ) '8|Tal55l5W 
♦I5H:<5 ^fSflf*” vfl5»5 ^r5l5t5 C^15 C51f 

51C55 51 I 

.i)55'519I asart^ '« 5tf5'8t5 5^l5«rt5 fsiffll 
5l?C5 C5^ f5«tC*t5 C5 ’ifSCT’f 55, *ttf55tf<f 
5jgair»t5'« C5^ ^fsiW 



’titw? 

^r^c'® 59, ^5i f^ »i^'s ? 

«I|I3ft5l 'Q fj|Sf fim ■5tf«C9’t 

^t51 I ^ 

^jTC»1iJ '«tC9 91^9 

5^119 51C5. ’1It*l 5lC«T 

91^ «15®t9T 59 I ^f^IC?!, v^ 

^1199 filW r^lSf 9t9?l ■5lNC9C’t9 

^r?i*it*fTr.^^l <tf95itc«i 959 ^9J1 9t9l 

9tg9 C^t.9 «I*s*t ®;sstCR aitt 91 

^^-SPlSSflC^ 9tt, vfl9i^ C^t9 ^t9«l C99 » 

919 al I 

'515a(T51'Q 9119 'Q 99^t9^iai'Q 919^9 | 

5tC« ;99I?:'9 ( material ityc'5 ) 
*395 5ir.51 9199 ^^»t'Q 919^, ^^91; »ia9ft9tf«r 

’111*1 *1591 «IC«JC9f^ 9l^99jt9'§^ I ( ori¬ 

ginal ) ’nt*1 *IWt<C5 f9Wt9 ^*11W ( element 
9 NI 9tC55| I ’gm ^iri< 9951 919 , *1^119^^ 





aitcpi^ ^ntwt*! ^9it!i «t$1 c^ ’Isi 

^^5tC5 'il?«’1 «t«f 59 ^\ I 

«99i 'e 9f!i^9 *i)^ «i9'?tanir9r»t^ 

’IWK «lt9'8 <il^<2f5t9 B9T Of^l *ir?, ^t?1 
c«c^*ig ( Luminous ) I v£it 5tf9 £|^T9 '®19'31 

cw^i Jiwe f^ssr^ 

f«5i '2f95t9 -SidtJ 59 Jitm ^5191 
9fC9Ji, *15^9 «l91t3iC99 *\H «It<I C^sT^ 

♦tWtt<9 »ir9«lfi5 91 C*H:9t^ 

C^CWT99 ^9^19 *1WTC<9 999 9*1:99 91 | 

^5t9 9PT9*I f9* ? C'®Wt99 «9^@1 

f9r»t^t9*?t9 ®9T 9C5 » 91, C'Si:i^t99^ 

C5t9 »I91C<9 «19’?1 9C5 ? lil? C*»C^t99 
i£l^^ r9f>n^ '5l9Tt9 f9r*r^ <391 9r99l 
95f<i:'5t 5^9 I ^5l 9C5, *593 9C5 '« 

919^19 e 9C5, ^«9n ^5l nfftC^il C5l9 

^9ll.<!r9 ♦l^lTirg^ 9C5 I ^51 * 599 * '9 

^519 * 59 ^ «J9’?t I »i9t< CTN9t| t9WtC99 



»rf?*tn5? C^'H 5l1 55 ^r.5 55|^!( 
®5»1 « 515^5 51 *l5tC<5 »lf5*tf^5 

5^115 C^5 T 

f5^t5 5C?IJI, <i»^ 5f? »tf^3 

’«ita£tC5 I vfl^^ 5^5^ *l?tC<5 ♦l55t'3;55SOTf 

*lf^ ( molicular attraction ) 
5^«1 *l55t<3^ *15"^ 5^1:^ 

’1?I"»1C55 5^51 5t'«5t5 5l 

•tf^ ( fortje of repulsion ) I 

3f^ af^l'S 5W, ^t5T5 C5^ W5i 
ft3§t5 tl55 «lti:55 I r5?F5i*tf^5 

^iT’ltl <2t5t«l’^5I (assumption) 

5Ta I C5 «l55tW5 ^51 5«l1 5^«T ^?t5 

55t<®l 5|5<5tC< C«ft5 5!f55l 
( centrepetal force ) « C^m 5f5lfsK:55 

“sir^.( centrifugal force ) «ltC5 ^81 

5n^1n'9 ^15*1.'ii« t 





sfsiCT *111 c^atf *5 *« c^sf 

r^3StC*1^ I «I^(*lt*1 ^f?I1 

«i5Jii5> >21*11*1 2iin“t I n«?Tc<(i 

•?fl -s *1^*1 ^ Ji*irj ’qc^ 

5rt I wn c*f**fi mu sii 

gt *i5f5 

s?K I -il^ai gt »tr^il *IWJ, 

•nt^ cwf ««,»ife? fap^i, c^t*i *t«fic< 

5tc« w, *if^? fsp^itii ^^»i*rTi:< 
^l^qTiJ, C^H <qtr^C5 ’ItC?! *11 1 ^tftC<a 

ftpm?[i5 "IRS’?! “tf^iiJii^i *n ^i^csi, 

c*i "if^, »ife*<i mill *ff*(« mc’F, 

C*1 "tf^, fspillil^ »ir^ f?<1iC<1 

2tTq«ii ^I's ^fiic^ *10 ^^1 *irii m i 

^"^c's c’tCT 2iq?! •try'll 2n?5ii 5ft*i?i 'q 
ft*» msin Cf!f 569111 '^il’I’tr^ 

^C9, C5^ »r5C5i f9C»t9 C^t^l ^*1W»t *11«9l 

519 m I f55lH 5K^*l ^(JK9I 



I 5« 

*(♦1? I ^r*5c^ 

'MX *tf^ '2I’5»I '®t5l 

?T?1 ^1 ’St?l >£l?lt‘l 

’Ilf« ’IIW 5I11 

^^C'® ®?51 '« ®151 

^Ic® ’IlL’^ *lf?l*t® 55 t5T'Q NsstC^lfl 
5Ta ! ua C^tsi 

f’l^l ®t^1 5W ^l51 ^f®5t 5t5 ^1? I C^U 

^fl5*Pl^ ’tf^® 5t51 fWC® ’if^l'l® 

5S51 f®5, ®15tC^ m ?I51 Sf®51 5ltE® C^f«Il 

515 51 I 5s|^si •Itfl’^ C^'t^ ®j^si 55C® 

®5«1, ®5?1 5lC® 51C®^ *ir5‘1® 55 51 j ®C5 C^H 
C^t5 >lt®5 ^51^ ®t’1 >2|®tC5 5T5f5^®tC5 ( ®in 
5®^5 51C^ ^^*^5 ) 5i^1^r5®®TC5 ^5 ^<551 
51"^ «l51t5 5tC5f 513 I 11#l®tC5 %\L^ 51 I 
®t»I 5tW5 5C9r 5CS!t ^5515 55lfk5I »ir55® 
551 *1(5*11 51, ^5T« 



I Ws^ 

8ttr^r.ff! ^1®pf 5^111 «^tc^ I 

Wt^t^U 'art'sfSR (Iodine ) »twtC< 
'St^ <i»^?tC? «IK"^ *tf?«l'5 

'Sit?'® '«JW^ 

'«l%'5 f^SSf^ ^^t?l I 'ill *1Wt< 

siltsral aj^’31 'Sjfl^tw^ lil^^ 

I I?1 '?t^tl £(5|t*l 59 C9, <il’5l *t5TC<9 
3S59l5i:9 f^iR ^ISP?! R1 I 

9?Tf 1^91 <af ^ *1Wt«r RC5, Sr^ll 5l9f -Eff 3 
*lW\i I RtRfif^s'StC^ 991:=? *lf9«|« 9P91 

«a9T9 9f®1i:9r RtRr9?'5TC9 9tW »tf9«»'S 9f9l 9t9 I 
5f2lC9f 99^ 99^C95 <3R9t9 3f5! Rl 9sf?|^I'l 4^9tC9 
9Tl*^ ^f9n^ 9591 9t9 R1 I l5IC®'Q 9t9 C9 

WS1'« vi|C959 *t9 vilRf fiRtW fSR ®l9n|t9 »ir9*t'5 

■/ 

^IC'® •ltC9 4 RI I «|5T W m\ 9tu»Pj ^t9 
CnC^I9 9tTn 99W 59 I <2ir359t 



'SR'^t^ 

3ll?I1 ^lt^C15 ^t?l1 m ; 

*i\^\ ^ I 

^1’’% r^sstJi 

>SJT^ 5!l 

C*I> *11ftC<?l ?I?I1 *1®t? «’t*lf<? 

♦v 

^Vft< 3^^, 3f^, 3fC®?l 

^m\ 'srf^ctii I *nrtc<« »f?i^it^ 

^?rt^ ftc^c??r 

I '8lt^^C*l?l f“tt^5i^t? «I< 

5>^5i5r®t?i if^c® I f*sf^- 

5i®t^ »ttfi<t<3L r<piiic*i >ic^cn 

*1^511 *it{:?i ®t5i ^11 »i^5iu-. 


» Whilst in the gaseous si^ate the force of 
repulsion is greater and molicuies dart about 
ifreely in.all direction. 





iv 

«tii 1C? c-st?*! ^f?c^ ^tc? 

’SC^ 1 C? ?l^?l ♦tC’Jp ’Utl’Jc^ C?'Tsi ^t«)1 c«f?l ?1 

I «f^*i?tc<fl 5i'^«ri°*t ^ ^«.^«itf?? 

^it'fl ?1 ?tf^«T«, ®t?tc?? n’t?? *1C^ ^15C?S? 

«IC?t«? I ?1 ?lf^csi ^t^tc?? ^T'e^l 

SI^C^ ?1 : '5l5t?1 C? I 

sfsiJJt? *tc^ «ic?J? '®?3?tcn? '2JC?t5fJi I 

Cf!l|f?C^P^‘ITr?? C^’tlf^? ?It? C^t? 

t*ir?fl'5i? ?<(] ^^C^, ^^C?1'9 ?1^C<1 

?irs[? ?^c« *ttc? ?i I f^r?5i^t? '£ii^c«u *i'ftc'>f<i 

!•? ?t«?l ^’C? I 

<Sif^ -SJ^tC^ ^?1<r?C*tC?? ^^•p*ll, 

m f55?C? f *1 »4^3S»1C< 

5? ’i'51 I ’tlt?^*lt? 'ill 

»W?t? ^1 «i5i? 

c^t? *i?tc<?i ?*f^^ I? I viil 

f 

W5(?tCT ’IJt»l f5ial*t?t< ?l?l tii^v ^51 

f^fee^ .l??t 



C«f<f1 m?, »rtfT<^*tl 'St^t? 

^t?5F I <£i? ^n»«T^«f5 

^ i l5i «iS9ftw« 

^^1 ^f1 'S|^?l1*fij “JlltCJl'e 

'Bitcf I ^te?itn 5<1 

’^ttf^csi *It«?ll 

*iic?i ^« *tit»i ‘Jijt^- 

5llt«1 ^ i Ralph Stockman Tan ) 

^tWC?l?I “^5T 'Q ’??! 

C«l ^t?H ^1^9 fe*ttftW-- 

;»t!<C^J? *IWJ C^?l R1 «il?I 

V 

RT^lfl? f * «ii| 

®T'S.*i^jrRftR « iSmURf ??l I 

* It (i.e. atmosphere ) contains the same 
elements as those which make up the land and 
^ea, only it exists in the gaseous instead oi tjiie 
^lid or tbe lequid form. 





C^, ^IC'5 <^‘ 

^^51 951 ve I 

«if*lJ »tWT< 5^?ItC5 '« 
sf/'^sQ '9%'l,f5ir?ii«J^t?l«t ^^1- 

f^5tc^ I ’Jtl '*nj»o c^^, '3?twt5m 

^<11 5? JTtt t ^t*1T?l- 

5IC5^ <$5(11^ ’r«!s> «I^I *l*fT< 

??l? '®t5l C^15|^ 

^f5^, 

<3?f««ll <2{^H I 

*IWT< *1tC? J»l I »|vfH;<?T' 

'Q*t^ s?tC^ I ^WTC^a- 

»T<J« ^WTC<? m ?1 

♦tB*»’5 I jS»{ ’ll ^4 C^ 

♦i^K^r sit^, c*i ♦iwK w4c!i?r j 

?l<4 ’ll 5ft^, C»I5Rf ®151 «l^*fj I 



1 C*Ri»< 

*Hft^ SIR I ^ 'BlC'5'5 SIR, 5^tl 
^t?l1 SIC?, ^5.s|i5»J *1^5 

*IC«II ^si fs|^3 

5ITT?I «l^r'?®'e SIC? I 

^ ^i|?P&J f^^?i5l 315^^951 

^1 I SI1I ?©si 51^ SIC? I 

♦t?t?;<a «IsKcsi?i ^T?I*I *1'?C?i ^*fTC<iI fsi^ 
^^1- ?«T| ?t<fl I ^Sj»fcs?^ 

®RJ «ItC5 I W'fC’P? «I?’?tr^C*tR 

«IsKsi » ^»ir^f|ei35l G «|S|JJI5i’?^1 C?'^ 

■^«ftcs|?l R eiit*fsi^ «t?1 I9^T? 

•*ir«5t55F, *HTl4<£f65a'3t<I '®l^^ C^tSf R^ 

*il«fir.si sitl I csit^5^?ll, mtC’fiJ si^H 

^T^*|.siC<II C’f^^fflJItS ^«rrs|flsi^t^, JlT^il 
■^t^*l?liC*t >£|R fBin 

?| Rs? C^tsi CpS 





cw ^51 c^i 

’lf?Pl?J^ =IR ?—vS^^ m ?l9lt< !?1 I 3§5T^t , 

Jic?, ^tc®^ I '« ^lltw?! 

’1^it< <1tni ; f’F^ 'Q 5)?;? i 

I 'S ’Wt>l 

^^tSPW ®?|5J *9 ’lWtC<<I ^^‘t1 

"fi^t^r 5»c?, '9 

siTWtfB'® 5^5tc^l 9^ ^«|J lj»tj *itit«f 

^1 I 5fC5i ^«f «!ft^Tg 

®«,’^«it?'9 5)C5 I 

5tc^ I 

5rt«}t^‘i®i 

'51^1 ‘nrt»» ; »nft< ^tv9 ^t5t 



site*! «if^f??^ I 

’trtc*! «itcf—'$t?1 s»t^ I 

^l^iT ^WTC«f? =!|TW «nc^, 

«t5t^ ^t^*l ; ^51 “srftJI 

'6 ^tl"n f*lf^« I ^1^51 'a^**l r?ir«l^ 

«21t5I f^SltCS? C^ «it«it?:w^ 

^t^r^lfe'S ^11^, ^11^^551 5IC5 I ^^tvrti? 

=a1^3 irt^l S|^«. I ^t^ll 

5|^s. ( ^ + ^s.=si<Fe.) I 'Sjtff^il 

'Slt^jf^ I 51^5. 5?1 5^C«1 

^fk'5 ^TC?! 1 sf^ 'e «it^r^?i 

5(^«. 5^C'5^ ??r I 5l?F«. 

5F?i'®s *i^tc*^?i 'sit^r®^ I 

*1i|SIT*r?l r»|R5f^1 ^t5t- 

t^’IC’F *(tCil 5It; C»lt 



ftwtcst » 

I ^♦iCTtPt^tll Vt?«t 

^115 «ir^C'9? I «i|^ ’(f^il ■nf^C^’t ^1 

I *i^, *lf^s?, 'Q 

wf^*itf^ f^c^ ^ «rt^?1 Jiiffi^l 

^r?, «t?i ^t'sif^^ 5icf, 

^t?*l I 

fif?F'£|?lt€t 3P*I I 

^t?IC*l <£lt5ir^S5tsi 5ltlil ?jfil!n «tti:^^ I 

C^\^ *t«rfc<?l C^tsi WC’f?! ^n?l ’if^f ’H51I C^T5» 

'5W ^- 9 ^ 

55^^ ^t«(J 5Tr I (?l^ *1Wt<J I 

?rt^?i «»i^wi ♦rf^5i^^* 

J^9I ^ <5('?tft, CT^flfSU ^51 i 



I 

>1=6W1 9^9t5I I ■5l’ft^tC99 ^t9«l I 

^T»l -£f^1C9 ’If^ -Situ 59, <il9i*r C9t9 

59 5l1 I 9t59 ^*119 

«t5l C5<rt9 5^51 I ^t»t£l'5tC9 C»I^ ’ir«9 
ff^i 59 9t3} I ^1^.2t^tC9 9lp ’IJR f95i 
5?C5», f5954J9ttt 9t99 9t9l 9l 

91^9 9s«f5^ W91 9t^’5 

511 <il9t 9t^9 1fr^C9?t 5t9l <2|^f^'5 

f51#f*1^ 51?:^ ^ir9'5 5^1 I 9r^tf59 

-5ir^9 ^t9W^ 91^91 9tC9f I 
^51 C9t9 59 f^SStsi '5(’|^95t9 9fC951 91 | 9t5t9 

9f^?I 5191, C9^ ’tr«5C9 C9 9^ 59, C9t 

9^ C95T9 5)<I 5191 «r5*<SJ5ltl9 C9^ 

^1995 5^^® *111:9 511 I 915.9 5T9l 

9"*llfW® 5^C«1 91^19 ®1C:*19 9159 

^^1915 519*1 f95i 59, ia9®l9T[t9 ®Ii;*l9 5191 
5159 59, 519*51 »I®I r9C9r5® 59 ^\ [ 



’sSC^I C*lt5t^tc?l^ 3F*l-^5t5t 'Slt^tM 

gt^i I 

<^tfr^ ^vstii '5iyi^<i I 5l5ir.^r.-5t 

«llf>I^l ^U5, C>ltSf5^I 

«}Tr.^, f^gstc^J^ 5ifw 'stf^sj's 5?i, 

'St^l C^\^ i)Cf I fi^U 

’if^ Bt’l I C^ti» 

511^^ 

C?irvf<js ague's (Tl'?- 

fvft^ ^1 C^C‘5I<I »tt'«TI1 

5lt5, ^ c^tai^ 

'9 'St*(S 5^ 5151- 

5tC^^ ^1 ’fN? 'S{^mQ rm-\^ ^Eil^ 



1 

I i§^*t ^^C51 

5lt^?l '8 ®I!:<Jt^fe?I 5rc*tT JIPJI- 

" ^ 

^i*)i®i ^ic'5 «j^c“tc^ 5lirt 

♦tc^, 'Q ^*)S^5»t?H:«» 

'^C^ft’l ^ltl?l ®IT^ «fff^C^ *1tw s?1 I 

*£i^rsi'5 ^tc“t <ii^^ 5n;5?tf^c^»t 

Clfto ^T'G^I C^, 

'51^-C’lte^C^^ «l?l’?t*15 I -2l^f^^ 

Witl»t^ ^^fs'st’t i2p5l*ts ^ ^^C'® ^■SR®? 

I ?ip « RMS 51*1 51*11*1 5 ?i:r, 

i21^f^® R^i:*t^1 Rtff® 5'QMl C®1 

sfSM I f^^feMS?! Rif f®?I R^ai*!^ ^- 
fwC^P^'Q Riff® 5851 ^fB® ; (?}ai*t *11 

5'81115 Mtp ^^-RMS *1*151*1 Ml ’ll® ’ft’¥l% 
1 Mfe^tM Riff® Ml^M C^MR*1T55 

-nf^M ?it’>FJ Mtm Bun^i 





■«% 

CW^ s»t^ I 

« ®t5T^ ’Sl^frs. ^t^t? ’tltc’5^ 

«)T^t?I «(t^l*(, CWJl I 

Mitc^m *5^fiiai«i I 'Jin>i ^^ic<?i «ir^ 
^t^i, c*i^ imwii ^51 I 

iqc^,'’ <ii«^ ^*icw*l ^t^l ^ 

C^t«( ^ I 

^’1?irtiC^ ^t?I, fiP^ 'SitW 

»tf55t?I?P I 

f^atr^ ( air when at test ) r?l*lt|«- 

Pl^l, I 

fggif^ TS[^A\ !ji^ii »i*«j<jsc»f 

SJKI j|jn:?[^ ’if® 

*ifi^?i ^nn ^9i«iwtcn 



?I51'2IC?IW CTt’U SJR I 

R?!” ^%VS SRI” ^tW fwC®! ’5P9J 
“fsPt ^5” «?f (•-• = ») j “f^f” 55C^ 

r*fOT “r«f^ =»^i” (i—i=«) I 

5^ C^US 'il’F ^C«f ’I’ln ^ 

5^ ^?ft<« ‘il’P, «t<te. “PiFI ^Vi’ « “f^” 
^ »tWt< a 4^, SIR I 

ft35}T5l^tC«l ( «1*1IS<I ?5^i;81« f^l5tcs|?l »Iii1 

C’t?! ) 5t^ ( R*is» 

ctf«fi ) s^i «)t^rc’p, S'35 fwc’P?! 51^ »i5iisi 
51«1t'« ^’n«r RT*< ??I sil I l^£{T5l 'H 
•siNatlvj SIR >S^ >15IR »il^ 

RtH’l «Ilf^^t^'9 s»C5 t 

4t»itl1 ■nf® '*ff»jf%!l C^ts» 
^t^*t sitt I f5r>?^tr5r«i 

*(|!l •il’l* ’rt^R ^T? “Jlf? '9 I 





f<53t5| <ltt? 'safsi ^1 ^tC5 5jf«19l 

eta’ll m I ^t»l1 ^tC3i? CT ^1 

^^15 *1t«^1 ^tg, *113 ^?'®S '8^51 

«l5til =11 511, <ilt^*1 

lf%?11 5 *1=^^t?l 5T?I1 

^51 *lttf^^ 5^i;'5 *1lf?C«I *11?OT?1 f^=5ir 
Kt^ii mmn *il3>ii'i c^^T? «iti*ii^ ill I 

^iflc<^ 5T*1i:^. '8^ST ( weight ) 

1511 511 I *1^1r.<?I =5)5 C^TI ( motion ) ^1 
{ powered ) 'e^ij :^9|1 5^ | 

'8^1 ifs’CSl 111? fsi^lfe^’ltl 51*1 =|^C'5 5^i:i I • 

f^rci^ ^*ii:«t“i fif^^iic’i ’5^*1 UNI ®f5® 

Cl, ’1ir=Rf«t« ’tf1»ll 5t«1 Itl^l *lltc»15 51H 

I ^*1C5 '^IFC'5 Hi 11 

5lC5I 55 11 I C5^C15 ^Jtll^ll «lTl5i5 3^1^ 
§*1C5 ^f^C=5 ^tC5 11, 5^C5i «t5l ^'tC5 

> ^5K^ C5 ’IltCIfl ^tUl 



. '^11 

^ :^l?pllr . nt3t'5J«?l ?1^l2«f 

'SJftll. '®?PCf?l 
Vt VIC34 ^ w 5fii 

, i?f?, vil if5 OT, W wgs'l' 

^t?n 

« «tfW fsisf 

®V'9 ^Cij ’iwHi'i !59 1 •ii'l 

5tc*l? . fsgjf# 


^t?i »ii^' ^file's 

C^, ^ WMi '« 

'?Tiic»n ^ 91 ^ 35 ,^*!, 6in % 

I. HJtW? 5tn *11 Sltf^W ;. 5t*< 


^1'swsi wwt wiw ? ,?ii ® ’in^^ 
X*i«r‘n, . 


^ ^ ^ -1 


i «• • 1 


f f W .!ftw*f : .iin ^ r 



ftwtcsi I 


«r 

wt i c^if# 

'Qflfj^ r cfl«r iw 

<2fBJ^^ j Oc» 

fJfW ?9, 'SCT filW ^5»» I 
m'W •ifwm t W 
<a^If ’Ffs^lt'o ’Wl w C^, •WT'f 

’ii?^ 'sw ^ •«^ •n'srtnr) 

’HE«(> ’tu *ttai *n ? 

• r ^^*iTisi?rt '9W <nc^ 4f 

■ f’wjtJj ^ ww? 

nfwtitfw «•! *ftfw, «R 

^1 WJ^t 

^ici *it«^ ®'t» r 

%^CTt *iw ww ^15.^ 

>ittri «wt I ^ 

wjTw «WF<W WW w*if ffRnr cfw 



I 

W*t^ 1 

♦tfTC<fl 'e'Biw ^ 

•ifva Sit t ^iwtf*iSt« 

i Baronietef) Sltt^ C^ ♦l^» 

t«r<ITS», ^ <^OT'S, 

?!!« '««R:!itt «IC5—mtit *fr^W 

•ffiSTW 

^rtrtTfsitrRnr siswtrt ’nnw^v f^w 
w fwtii sriE^i 

•tttiif^c^ »wnr 

'e<f^ ( 'esrc^ti jW i[tt ^ i <8^- 

^5>i «ir*i m srf«, ■!% sitcii *jf|fin »i^ <# 

'Qwsi sjw, ^(5|^ ^ ^rrcttf^^m 

vf#ftcwnw 

«twn,- 





(Barometer) ^TC^Rf 

C«r^ CT, '-a^ ^rs|» «i1’lT<' 

%5ti;^ ?5 '8 *tw <i> ^T6^«l^ 

c^tsTt 9f?1 »!W^ 

sjsi^c^ ♦tt?iw’3^ «^*Hi va^’’5l *<tp^ 

^T?IOT1l ’IC**! f^t'® ^ *il^?fiC^ 

*IWW 

5(Tr*l9l ’ll? I 

’itari *im«f^ 

't®'^ I (, Sea- 

level) ^ mm 

j 4 ^t55lC*I? '8:*‘''^r«? 'SlJlttil^ 

*<'t^ ^ »2rtS 

Hitt'S C^ I, I • 

^ nriw fM5t,*i mm c^’ 



I <•% 

♦iT?wa ^<(1 finrt f^i, <ai^tca 

c^t^n \<r*ic«t ’ii- 

spifsi? ♦TTaif^wa fjjwa f^^^t- 

«ta ^ m <it^t9, c*it w CT 

srtfiic® 5T»f »l*lt5? 5^51 

»fts§, ■arta 5»tc*i % <iiic^ I 

f?a'stia fia. *i|tawa. ^aw, *[c^^ 
^Ifllcf, «ra Jjtc? c*ia i ^«at* ^wi 
PTC'iii *itt^ >1^5 CTa I 

$H arga 5tt*Rr 

•at C9^ apia fa^Tf^ala 5tt*ia •iraam «lta 
>i(s5 caa I. • . 

' §*or5* fitcata-at^itj^ aiaM ac?, fasi- 
caa *rs>rra irra i a^atca faiatcaa fawt*iat»i- 
area faal ^ 's faai • fastca ^al fitRtci 
I ^amtaja -atiaja.-cai’o, acl; 



fictlf I 


«»• 

c^m wc*r 

«^cai c*l^ iK**W «JH )»rt *1tig C^t5» 

»r5pii^* <2iit«t*im cw««t ^?rs *m i 

^ 5^9!cf t?, 
5t»t ^>1^ I' 5tn so- 

pw ?5 i»V- 

<NW1 ^ C^W’H «W9!lin 

♦trti r^tW^I ipit M» I <^c*f ^ptfan 5t5t 
^t?^f5«tf^[i:<r.tsw fwi Wft ^«tt 

ftinr »m w ^ s ^w#rj 

fitcwi 91^ «i1} «miv 

^cii *niepni (inpgcif 
C¥rt cwt^cs *|1«s» 5»H *l9tcnlil •»» 
«<iffi «i(4ifi 1M* ^ 'Vvtwt «frviit9 ^vfinti 
viw^ in *wtt^ ^ ^iicu w» 
n; ^wni •fwwi iw mi. mipi w iw» 
ipBtHl liai m WTl «w 



i 


‘ s.-, • - ^ • ' • ^ 

?i 5m ^P«« *ttcfl- srt i> 
^tss^a cftfll W ^ 

ft, fft5 511*15 f5?5C*l >fl5t5: 

»ai 5t^c5 *ttc5 ? 

. 5155 5t^, *ttaW5 

^<a'« ♦•I-5^ *111 

fwtfta alw ftfiwtaF aitcatfa^a 559 * 
aj4 ftc^i ^*iCTtv at^m 
ai ftatwa 15 fic< 

5ait: nmm 

^ (5 5»! •n«t am, aji 

f!H« ^*tfii 5 fWti wt5t» 

alli^ *tfwi«5ai otni i«*Ralui(swTfv*; 

fW 4t5ta 5fiiw fv 5ft •(t'eai at» 
wrtfl a^M - 

». *51045 5 ml fla 555 1 

<11555 *lftc4f 5Pr)| 5 ^ I UllfCfWj 



I 




^fiiw fsWT ♦Wc<?r '««r^ ^ Wi 
»WTc^« fs^w »icsr 


15l*t 


♦ft® I 5N *VtCltf5|^W 

♦tm^tai*? ’*fT?OR^ *W5, ♦It^im fs^csni'd 


<H‘^ 5t^ «ITCT? ; *1taiT m?lOT?l 

(?!<ricsi ♦tn<r ^ jiit 

5t'x^ w»ft' ^r?rr5 i tii 
fji^a sR:»nt f5i«5^p«f c^^iilta 
ji^aFtfirs m c^ti? vtiN #ii^'i 


*ifwr ?r^> %«cira 9^ 8i<i 

m i ntu^fl sw «<iiii * WTf*J® 


w in w, «<ft>ilt’S f 

9itai nfi« w^swj »it«w«wt^ 


^t?«i cw^itij, cn ^ni«ifel :—•'Stii: *nfTc<^i 

M ^ 






' <2ty® ■*f*rtc<^? 5t*^ 

»wftc<f^ c^tJ^ ctreirt ^trM 


»l^t ?1 ’*Jt 9 ^ I oSpWWi ♦Jc? ^ CW^fH 

^t?c^i ^*ifT[« ^£i’p<n c’lt'f i?ii c^i!^ 


«W '%^ ^^»!wtWir '^?pf tc^ ^ 

fl^PPI (K^iit) i iiji 'QiTCt ^iR 'Iti’n ^ifec*i! '''5^^i- 
€W c>f\^ ^iii ■^«ii^ Rj<5TiJ»« 

^fusf? ^ 'iJC5«:4»'»t^^ sill fRwf5% W r' 
^ »itKnini:''wflf^ «tfrRi'CT; ii^tsr 'Mn 

♦ittt 1 -^t^r^f^RNScsr' 's|si<f,' f^’8 

r?|5ri% f^' 


^' #ftert • "^ni HarfiPf^ • ( pofotfe) 'ss^ii i 



ftciM I 


I 




^irt< mi { compressiUe ) HCK |! 

<»T«» ^*ici ^fSr vtn fmt wt 
C5lt ! *n ^ CTt 5t*f 

WtC<fl f^^nW <lf5 !rtj l5l I 5tC*l 

«ITW: ifr*i<s 5f*( ^tfiFcuti 

®5i •inwt'siw sn jfw fV f 

. *t?nsfa st'i .c^t*i <«¥ 

‘m?i cw'«ii mw ^ a »W'3li^i «m «wttVi 

>l»»! TO frt. itw CW •SWi I 

scm c<nj ^ii c^il ^*iKif 
stn vc^i ^ ^ i «wt 

«m-r<aui c«inji $i*i vit^vnrvt 

««»n ^*ift ^ *rr«icit Wi 

^«»i mw(j, TOWcm <w 
siTt I 

m man a«i m *wto *i^n TO 

vii« ^1 sa 1 <nt| ftal 
TO*ficiitiicf cpitcji tm 



i-* 

CT«n 5t*i «*fi «rta-M« 

I 

WtWfl »l^»» .»R9t« ill I 

^ ^ 5t*l m Cl, 

iR*l apiik'si ^i5i^si if« SI1, ^titi «lit«i ? 
mitc< ijf^ «i*fi -sitTOi 

citfii iiwii ^sjw iiijirti 

^ ItCH IFCW 11 I ^»l *1111^ 

iilvitw «w« cw 9151' *nrtc<ri *iilnw 
ificic^ n it«iti *icv ^itt Af (iM 
«lWlDlt 

cw ««titi^ 9m •wipfi 9ini^ 

f?9 Ml 9^91 fm ttcmi M iff 49 m 

«cit^ 91} 111, 9C1 fk 119 9m *IWf< 499} 
9^9 9f^1 9f^l •Wtc^fl Utl lf% «}T9 m 
f1 ftC9 ♦Itci. <1 fliw C9t1 ^ Irt; f91 
9mi9i9ni C9ti 9^C9 ^ stcii mini 
iftf 9 «IC9 9111 9 I 91951 ifm 91951 

apwciwfti 99 iwtii^ 9ni 





I 




M I ■ v4i?r5t^tir «?*t- 

5it*ni 


c^tsr c^CT?i »it<ii sfst ijtf^ c*it «t5t 5t*f 


f^rp* ^hRpW c^m«i «if9ftii ^ ’Jtf?? 5t?ii *1P51 
c^^w?K?r •ftwi ^ cnt 

TR^^tfsfin mu I ‘CTrscmu umtm m ^tm?f 


'strafCT; ^51 WUT?m sfCTiU '(?ram '5T*t 

uutur.^c’* u^ipf^s 5U « 'stUt?^ 


^c*i «f^*w m <m. 


5^91 ^?rt«nj ifltRU ■’^9(1^ 


»np5«tm^mumr 


• ■ ‘^tH ( Density ) 

*IUW <4^^ CW4—flu5t 

uff wu (?ftsut 



«w-* fev ■' aw^ 




'■It’ltsn =^\ i? >9tl( ^fsJUr ♦nil 
«f»RJ« <tn^, <81C?: 1*1^ 

fsa ata I 

«ii^ '9 *iwtc<f ^♦fa 

•ww^s atc^ii at?l f^fe^a^l 

!• ^ • J , • . ' 

«ima-3jc^ja*itt*i^ nffefll ‘itic’a, can cai i 
v£ia'5 affia s 'sa«n'8w, caasiatii .mia 

' 1 ' ■ I ' ' W , ' 

^♦ra «IV3 law lacaw 

j , , . • 

111 TO. TOa citafRi iraifiia 

wca ,1 »iJ?R>t C!wm i5*t[ 1 i«siaiPn^^aK^a 
catait fan ciia vfii^i fif a^ai caiatw fi 
^catfsp.^l ataai T 


aitcatfa^naa, ita^cii itaa* 

^ ^6 *?Hcica ^ aa i it 
ai^a ntl ac"? vaaii itifai 


TOapa, itiBfaf fttna ♦ifaTOa fai^ 

f / at V ’ ^ « v.«>^ »• 


ifaaj I'Qui aa ataj i .atai 





•% 


WW 3W«1 ncM I ^flp 

fw ^fcf c^ ^f!»ii 

i<rTE!itf*^w *if«?it 1 

it*il ♦nrTc<rf ’SIR I «n^ 5tc^ ^*1? ^fir 
w c^ '»f*R ^ c-snw «*! »Tt%» 

c^iwfv ^ f?r, «w cvw^f 

♦f%T?IV f9, 'eWCT^ ♦tfiww «W 5»C5 I 

«i>^ W WtJW ♦»fil511I5|r 

5»w, *iwTc<lii ’i^tesR 

•nf^^vtwK^t c’i'w <lt« 


*nw R4 - 

«ft^f^f^ ^CTTf«itnr • ^ 
■ntsTii® ^nwjl^tf -t 




• Bott>dpn'» Met{^ Barometer iaveoted 
in 1850. 

t The iUiOToid Biiroineter was ioteDted 
by Vidii 



^JTCTtfSj^ff <afF^ ^ «2K[ftii 
«5!W» ^ fWi ▼rtr^n w ^fifflit isjit 

Wl '««R?li*r ^i9»CT» *lflf- 

Wir>'*?D 5 r «® W«U « <ST)fT? 

wiilwtcsi?! •sinnni i«csnff5iw»i 

'»T^ 5 F 

HTtart ^*ifii vfiitasj r *^5 ot c^^- 

^Tt? «IC9^^ «(WnT» 

^in^, f***# CT 

CT f’WW ’JCW? ilt^ ; f%l8 PrfJ! 
f8r*> c*i »i«f ^\ 5jf«iinl r^’srrn i 

#t«n 

^itaiir * wtti ^??i 5tcn 

.. ,.>,i.fc..,.. ,.^ ■■■■ > ■ ■ 11. ..I-I... .ii j p.q i» » i i. >.. ■■l.■l.l ^ 

.* j'Thcr Msigd^rgh Hamiiifii^es a, pn 

e^l demoustrfttiun of the fact of atmospheric 
WeWBiitfe- was* givcii-bf Ottevan Guesicke in ]i694 
who coQstnifited this ^patatus** OElo me o t aty 
Byttroststics by ffi T, tfennt SC| D„ 


'ifw ’W^TC'5 w 

«t«f?l1(fitting , fiaqli otter very 
.accurately) c»ll 

i»iT5tc^ >^: ^ 

*rtai , CT* ,«p*l^ 

',-'.* . • ■ - ^ ■ 

«1IC^ W65II ^?ll *tt9 

* I ' 

an ^'g* 'ilit'snftl 'StftCHi 

?iTflciiii Plc*t Htt f^astw? 

I . 

, I ' * • * • 

>i1W *«Wt^ )ffr’f*l . ; ^T?1 

' » • » ' • 

igiirt^'5 (spirit) atai ^taaiii 

.c^5i ^«FTW, aic^i a4^ati%a' 

^fpt mca'a.i . fawtpia V •ifetiwtwciif 

i 

alibis'® TOir W c^I^aa am »}r^rf9^ 



«t5tOTa ^•»Ri'a»«T?j ^n«i srt,’ 
cw fi5»i^»t ^t^?tr-t^ 

5t*f! 

CT ^ptc%a it?i •Hftc<5 cnt 

^t^l‘1, 4^ '21TBI- 

w-fwfl •«^:f5l« ’l’5I ( Axiom I t Jl^SI *|f?I. 
«Jl»f JICSH «l*|5It*1 ^?1 55 SI1 ff ? 

C55is» .*ttai1^^C55 5t5; 5tf55 ’VfilW, (?T^ 
^t3W ( Vacum ) ^51 55 I 4^ ^It^-’ 

CT5 5JC*t5 5t5l ^tC35 ^W5 ♦tr55^i« 4f!l5l5J I • 

i35JC5f *115^*1 ^f55t5 4^^ 

Wittes Wt5l *ltC51 *lt*5t®I ®t5( 
^ 51 ’5'3t5 ( Nature ) 'Sitfq TH 

5ff5PC® C55 51, 55^51 ^1 ^f55t5 (^^1 

^?!5 45> (?it ^t5CT^ €<2(1^ ’ 

C5t?Tt^9a 5*l5Pttca «5^^5.5t5. 5tf55- 
8 





fftff ■^*ttf «rtfetnr 

(wn ^tPf^ ^r?i^ m* 

?lf^!f;1[tft «5^fi W*t CT5 I «<rK.^ 

>4i^»rt^» «iff« ^1 >r3W ? 

m 5^5 ? ^Of 

^11^ *ia^*»iai’*iff« s«1 .^». «w cat^ 

“Sf j8t^;'?1•^»^S ^'9t5 «1 f» T ■ • 

'8&?1W3 <,% Ctf f«t ««$*» 

*4 

I ' ' 

(fcfi^ »iw m ^lit 

^tcsj fit I t^H *nm:^ ^iH;s 
jylkf* C^ «lft¥¥T«! IT^ mff i«, 

C¥V f^WH CT^R l 

V 5T»I^ ^ C««^ C^IWt^l 

’Win «M it ;Oft«iC¥« ^Tf^csm? 



i. 





1Vr!55ss5 i ^ 

at*i »i’?![«Ftcsw c^5» ^t»<i 4 

c^iFic^? ^as ^fcs «iff«cw 

^ i^c? 4 ^ijawC'W 

feflt ‘CVt^C^ 

6^'^tii'^ 411^?:'^ amt^sfi m<^\ 4 «< 

f? ^15| C'*? f?W 

^V? ^11 

^t?l1 ^Jj-fifew •f’KWI w- 

«tlC4H if^ ? 

tnfstlSiW 1?il1 *R4#* -c^ft^ic^fl ^ 

^^?It4i *K^ « C4t1*K^Sl ^1^ 

(CT ife®!, *TCM 

C-«l^ 6j<S^ 'C«lif*C4H ^(C4F I 

4?rt5pi ^1 





»lt*ir8t?l c?lj 'St?! 
ipflS 5JWI 

I »lT*ltsiT 

pm ^ f*r?l1^ 

PfC^til ’if?’® »isit=j 55, ®»fi:5t<5» <155H5 

'5?Tf55'lf5R^ 5J 5*51^15 ^fs* r^^It 

5^5t 5t5 I 

f555t3« f5Wt»l5 C5, 

51^ CT »tf55t*« pm ^CP 51 5tC55, 3P5-fe|i "^tC^ 
<;5?R»t I aP5-^ *5itC5 5'n!5'QC?I5 

?K’l5 C51J PKn?^ 5t»1*Srtr^ 5C§ «l^t«. 

^t'SPl 51^15 511? 5m ^5 5^51 5t^? j 

tat 5151 fe5j,-«l5Sfi15tf5^ 5tli| Ptc^l? 

^ .«I55 f5»IlE5 ^t5®5} 51 ^5^5*^ «ItC5 5fi|5l 
5J^ 5551 55 I «IT5t5 5JtC5lf5tli;55 *tf55mt7- 

5tC5 *lf555l5|55 5115 PtC'iS , f555'^W?* 

^’25131«- flrtfsR'*. 51 C15 t . '?IC«5 



» 4 . 

StfilRfWS 5M JWt5», «lt*I?I1 ^1^1 

6Tc*i?t «i»s<s^ ?Ffiiw •rtfil 5<r i 4% 

-«i«f; ptc^in c^m ^1 

5lt^ ??l I -4^ vfl’F^ 

^«i9 *r^CflR »iir 

ntCl 5«1 J 

^ m s»1 5«5t ’wc^s Prast^ 

^f^9l C*I, ClT5t«J«W «ltC5, 

c»if 5itf5a wtm f«iii 6tn 

C'f?!, «»t*ltctf?l 

CT9 ; OQ^g^WSl Bt^, »R^t3 '«ltatCT, «lt*Il- 
CW5 «l5fR5? sitl BT*l*Itl?H^ 

«if« C?]J «t?1 f^5i(si CW I f«9W?l 
^?9 ^Vs ^1.8 ^tl. 

nwf^ «<isi ^raw? Btn« I '^ni 
=lf^ 59 '5C^ ««9f C8t»ll C>rr5t« (?lt!fl ^tn 455 * 0 
C5I cntRt'S C*!l5t, 49555Cfi! «l»C5t «t9W 



I 






WCT? «tf5i?r wl ^ 

«wii 5ti*fip *in^ 'fNpnr ^fiw; owr- 

'« »rrl5rc»f *«» 

W I- »««'l CT«f1 


^vm t 

«tW'3 5TC*t^ '<^5«^<5 

c^ «l^'M ^ 


«wtc<^ ^ f(fc^^ 5iw? ^t»f3?r ’ffiicir 

!fl r « ^tfeiir ^'511 f’^cvii' 

Btc*ni JWjTjOT fipff wiwtc^nr i!fa5E'<}» 
(?R 5 n «rfjRit *itt srt' r 

|3!t ^ ^ f»WTl 

W <4^ l^iw W*l 4E«fT t 

5t*f <4^ ^1t^ 

ff r > t<tc^ ^< p nw ^ I 



' «pwRi ivwinifi 
anarfi nitstt 4fe» r 
■ •^r«l»r5*T ‘ *111 flw ^ %tW 

ura, <is9 

a»*i»Pf-s«row ; fs«9 ^iP5 *w%«t*lff <r 


i ^ *(Wt ?ln^^i; *irf 

^ lf_ ^ «t»W «T#f t a»^ « 

5t*t ^effe ; l5ti ^ 
5^ «C^ r«f?l '« *ltwt63rt 


*ttcs» ^1^1 im ^?«rrii c?nj‘nt'^w 

^1^' m ’««- ^fl'-inl*f' '•if^t 

'tmttI 



froiw f 


•* •IrtWH -IHW ( atontic wA^ht ) 

’?C«rfl «ffW *««'- 

C«r?|x4^- '«*( W 95«^, 

m*lW 

5^511 "^1*1 ♦ttw 

^t^*!T^-^Ca ( Thermometer ) ^5 f 

’Fte^JW ^P»t« 59 t ^“t®Jtr»IE^I 

§N® 1[?1 5»1 ; Jftwcem SP'ri 

«jtf%c«t «t?i 5^91 «in:^ I 

^ "irw fifSI t“f«I1- 
sn. 6t»t5tcn 

f^F? 51’lt' 

ftST'S 3I1I5I ttw 

?ti?i aFJit"tc®j ’sw ^ I «if- 

I C^I( «9 

!»vi ciu i ftswsi 

CT^ bl^JTfilCW 



I • 

iiCT 5l*isrc*n 

flw**, ^51 ftf sjw ? 

• '«l‘1»lt^'l 59, «J5t®51 

fflW 5lff*I91 c»l$ 9119 ^J'S' T[t9 
=5C9, ^5T« f9S5tW?l iftr t5t 

99t< 59, ^r.9 f9f *fl3ffl 9119 ^^WCi 9151 
»l«9 ? v<;9i^ fp^l 5f99t C5f9C9I *l5Ceit «ri9'e 

9ff9C99 C9, §9*9119 ’119'e f^W 59*1^ 
5?C9 9tC9 91 I f9S5lC99 §*lC9t^ §*tW“l15- 
9:ff \ilt9i9l 5?115919 591 919 I 51919 19551- 
C9a 1fr»l51C9 -215H 5lC5 C9, fsJWfl 59l< 
<119919 f99.^9€l ’8IC99 9ll^ §^ « 5151 
51910* 5<fl«. 51519 'QBfSI C9'^ I ^Ut 9157 

19351199 §9C9l^ §9C1fC99 f9?F^ 9C5 f5 ? 
r935t9 51519 9W99I595 C991C9 C999 »11i:«P 
C991C9 C9^?5^ '31C99 *91595 9f®S9 5f991 
9l1%C»1, 5151 §519 f95l99^5 r9l^ HtC99 
wmJ|C*l 915191 C9t9 59 9l I 





' «lJt cm CT ■«Wt e5Kt5» 

<21^ C«t^ HCTf fWTi^ ; 

^ ftwtsi «itflc» 'eilis? 

« ^ >si=f, '«Er?t?i'« wst^ «WM 
w «rt I « ’ut’wr ^ 

WC5W 5in, 

C^ltH -ai*lH l C^t*I «Itf*l' 

ins’ ^ttCTirf^i nm- 

wm W3t?i 

C'Wt^'S »l«l:«f S^ES— 

*i1^p* •ttm «, wsi«*f 5l*t 

iimt, ^C9PQ ?^r.-$. n*c^»; ^iJiistf 

jic? f 

c*(^ W“if?iHi c^ i5t*f *it«9t ’iw, 

'SjJit’t ^-sn» 
isNE^c^tir f^w’ ^f?jf pm . 

■apwc't si!f*WMi W» ? ’ <i' 



•ilHni'r 

Kpiw's fua cw^rtm w 

rwa ^f%v *iwi 

^r^f^lMe. islc*fa: 

Cfi.pt ^!9f^ »!«;y'f%58 «W5« ^ll?r 

^3istJi <2NW ^'«?rl ^ir 5^1. 

" 5^?ri (r«r, 

»wK '» »i>Ri 

^ 'aiW*»siWJ 'SWtff^, ^tc<p- ^ 
^ I .;fl.ns^‘3W^ «?t^W 

r^t®J jjf II '51ft’^<1 

iliC’l ®lt5|5tc*f? 5F«5f afST-‘ 

ipr^fifii! ?«ut» ^fiiT 

^sw ^«|: ^n«**» 

t9Klr ^I^IICTl' 51 t 1?W» ft?* ^Z9 

my4 '^ ^1 fw» «nfh 



f3|«t« PlCfltS I 

*lttW fSlItn ' W sfl t ’ITlt4 

’tit*i •iwK «^Tii 

^faa^s ( element) *ltW 

*11, f.rqjFt'is cw iiiTiic^ ^ Snfirt*! m a*» 
W 1 4^515 ^uvm '«l-2tt>lf*f^ 

5^9 5«?rt C’W l ‘aff 

^ift^sil w, 'BW ai^« 

*iK I «a «i5r?t5 '«i«f 

*11 CT«11 *111 

«nr 59 iija? ^*)fc?ra a^*ral afw 
HIC^, ^<115 * 119 ^* 11 ^ ^1S*f all'll ff®'- 
»isr^*iwi 

- *itftinir<^ am. rafaaai am—^ 

ca ^ai aca, ^ai <2it5i fawtta'Q i ♦iift- 
’tiR'<a am* f®'®a oal at?,--aiai «tCBr-a»«, 
atca ^ifafais—'Btal ca a^ta, <8<.ftata acart 
aifaata ca'j at^ t fiitcsi c^ ^taca^ ama* 
batata af*iai atcaF i ^atl ^ata i 



» ?tl?l ^ SIR I 

'« m.m * rp ^ 

’jw I •it-sm ’ifH ^c?R. 

^T?? 'lwt?r «ttit T^\ «it*t^ 

'HtC^ sit I 

5^91 itf^csut I c*»%(a^ 
*iiti< ctRw sita^ wt5 
$*f9ir^ ^fac^ 5111 »Wt^ 

siw, «t5l ftatsi afiic^ «lttasi afiial cata 5a sn | 
«iTC9itaf4iart"t ’5C9I fasstsi tatcmi «ac!f? ai?Bt 
ascasi I “artwiiF«aaaiasTa” aitwteata ^atcaa 

J 

c*i^ 'sasf a^latsi, a>twi ^ai 

. » • 

?latc? I tatcaa itf^can a^:( 

jfr^a ^fap5 5^ca i 

fawta '5tjc?ra afa^facaa iifecai ataita faaa 
’ftfta ^ are i 9ai«ia 



H. ftwiw I 

f?wW;SSj|*w 

w ■C’l^ 

^ 'Sj[»w-l»i liiscfi ^.?iw« f.fl 

. wawa ^s(R <3 

W<ft^?ll—“'®?>5?>I‘f?I^ i^tf^IAtf*!; '5«aF-^»ire« 
cjps Orc^ Jir,?” 

I ^ ^T^T J1«i 

^fiWTOH 

«ft^t? swpci I «?5f-tNTOfI ^.«t?I '®?C9f3 

»(f5® <iai»ni sti ?oisTii «i*ii I 

^c*tt CT ^ 1 

«iw?i ^»It5 ^3 ^x^ICIf <itcv, 
CT '^‘1 ^^C513 ^ «I*WfRl^ ?9, 

S^e 'OtotKou'itti ElcMflitairy c6urse 

if Physics hy Wt fifgw »• a* 



ai uNic*t ta *h 

tfjsu*! ^ffaata ama« 

r 

if'Qtaatsj a?t» *iH 

«9i-'»a^ « s'at'fR «iaif- 

»ififar I ^asrc^ IWiRi’trw’casii ¥taRw i 

af«f C5F5 ajei^acsfa -aiHta cfni- 

. ■/ • ^ 

tai tata^a^caf tatcaa ’tfaca’T al^c® s 

siawT^af afeTWic^a 
'5ia^ia*ii a^ai al®! i ^sj-'sacsr afe* 
>a5iiawa *nf% ^an -iiasli isa ; 

I 

c»i^ gwa ^aJaaiac^ tatcaa 

«i’ff?ia a^ai af«iat fawlbs 

aa I 

( force of moving ) (Body^ 

ilC5, t^\ (duality or property of Jjody^ | 

wa < <41^ ;(at: 

^cat,. *iaag,^l’fM an(^ f^fa fl%=|csia 

ca nt'sai ata, ca^ cacaa .«itataaicn 



%8 I 

«tC5T «2|'§IC5J 

I >£|^W r’I’55T!| 

. ^iC’l '9 C^t^f 

%'« ♦ITH^ 5(tl • CItWIil sra'e.'Q <2t«I'¥f5- 

s«C? I »ijt »I^?I r?I^C?r^ *l^)tC51t5S?i 

»i?p«,^^'« 

m*\\ «fW91 

apjjta'si ?'eT[i 

f^satsi *45?^ i 2 mt*i c*i < 2 im*itl v<i^ :■— 

(55^tCT?i c^tsi ^1055 ^ •^tw ^Tcm- 

«‘i ^ta'5t?t?i ’ttap’^ 

C»T^ m\ ^,’?TC5| m «JTft9 

•i^liit'sj^?’? ’III? 'srtfWi 5^1 

*109; ^tae'^ CTt 5tc*1il «lTf«fC^I?l c^if- 
'*i5?c?rtc«( 5'«5t?r '9 ?In fffl ^5 1 ^ 

ca, ’itaB’fl ^Pii&?il 5'e5i ^f^cw 

I 

^11? 6Tc»tu «ijrsl (^ ^1 

^Tll 



«lf«t%^ 9951 «lt9tC5ni 9t355'^ ^Fttfeul 

9tC^, ^99 ■^f9?l9lfS^ '« 9l^ 

9lf“t9 JT9 *tt9, 9f^® ^C9 f^ f 

{9SSt»rf9«.^ C9?89 59 9^991 ’^95t9 

*ttW9 91 I '^«9JTT:«1 9t3!B^ 9'1^t9 

C5? 9{9 9t^ 6tC^9 'SI?|3t'2l^^ 91 59, «C9 

^•?K9 9lf%«9 9135^ 9199 ^tW9 

'SW5l C5^ 9*11?^, <9959 ^[f%9T9 C^t9 ^9*5 9t5 I 

^^•31C9 ^“K:^19 -2119911^ I 

^^19 ^919 91^; C9t b9C«I9 5Fl9C9 «9t9 
C9 9135*^ 9'tfec® ^9 91, ^f99C9 f9®t9 C5Ff9 

<3919 fifC^ 31^99 f5 ? 

39t^ 9f5 <3»^99C9 99 59 ^C9 ^559*fl9 

«t9l9 bTf5¥ 9>9'9 91 '699 5r*l«r9SP1 9tW 

91, 99 5^91 919 I ^t< P99 'St5f9 

bff59P 9S^ 51 ^6515 'e9f9^C3 5^1 

9lf5| P59 '^9^1 9t^ i 9195^ C^t9 »tie2[ 


(t 



^ «t?it«i ’if® ’^it^ 

^1 1 C*l^ ®t5t^ '>i)^'?£J^Til aftsia^ 

'es!=lHi*l ejm®1 ^St^’91 I 

31?^® *tt31 

^-IR 3fC51^ ^*“1^ f^tC^ ®t51 ®lf5|C® 

s«fc^ ; 

■^i^'i'^if’if ’5t?l *1^^ *iia ^?i«: Bfca. 

Sjf^cei, ®1^1 I ^1^51 

«*v 

*1^9515*? I 

/ j 

\ 

CT ’IWt^ «»Itf^W ®lift‘ltil'’lWTC«f« 
tlfilW '*tt'«l1 *rf5 ; &\ ♦WK CT 

< CT ♦iwM sitr^ ®WW« 
-^RFllS®! •(fisif^ CT *1fl< C*l 



I «)• 

C¥t8? 

’It'Pfiil ^?I1 «lt9 5)1 I 

Jif fe^ »ltai «fc»i?i iitf^’sU 

twr.*^, «fCTa ^«i3 ^ir»ic« «in:^ t 

^w»i«flN5 > 1515 ^ ^t^?iif“tr.=i' ^tf^?r 

%«T, ^t5rf«j'f^ ’tfiatt r5)W?i «r5i?rfn?r sif«- 

< 

^1^1 »i*n:9 CT ‘8lf‘iTit 
^(c^, ^ 1 ^ 5?trj?!i *ta (?\ 

5)1 ; '«It«lt^*ll5i5l11 ^' 2 S^tt"l «f5=i- 

^ThCf Ppfspe, ’l?lT^gi fit!l 1 
^^le, «81«lC'(r ®tt^I'S ^5 I 

"151 'Q8fW?I lil^^ 41^1*1, 

<»tlc^51 I * 

- - J- 

- ■— - - , . ■ ■ 

I 

* See Elementary Hydrosit^tws by H,^ 

Ecsant Sc. D., F. R, S, page 90. Weight of ti,« 



'®^ 51*Ng*ir»l'® 5^51 

c*i^*HfH r?f55« 

fjf«f ^r«j%P»^lc«i 

??l‘l ^ ^lf5il ?t9t‘ ^Tl^twtw 

'8«f5i^w »iiai^w 

^ f 'eaf'j f^ ^Wf«f «ftp5PC» *ttl? f 

5?W I *« »Wi;^ ^5>1 ; 4’3C®T 

«tfn^ «lt^ f5|Sf I Nltcs^? 4 

5<'fr5?I rw5l C»l^ «1fT?I 'SBTCsiil 

air.^Galileo measured the weight of the air 
by filling a globe with, compressed air^ 
and^then weighing the globe. He eraployeA 
a Syringe to force the air iuto the globe and 
ill order to find, the quantity of air he placed- 
tlie globe in an inverted glass receiver 
Ifired with water then opened it, and observedt 
vhe-amount of water displaced,, 



«(ftF« OTfcl? »lf5« 

^ttf^'« <M OTt| 51:^ CTC’t « 2 l«<tf^^ ?^r, 

WTO«JJ ?C&, cq^iSn ^91 91?^ 'Q8I*! 

^t9t9 C^t^ 9^19*1 S?t^l €9^! 'S '®9f3l .<J^ 
\ C9M *!t*ir!i9r, -safi^ 5rt5<^5rtf9^ I Stans'®, 
^9 C9it 9C^9 '89^5(9 »lf9^ »ll9t «IR I 9tl9 
«J’9TC5|9 C9«t 9tI9 'e9rC99 *lf5® ^Wt^, f^f 

<9ft9 <21^*1 «JtC¥ t 

'^r9ll9 ^r9ft[« 9tl. ^jf^9 
9J9T9 «rt9^9 59WI f5ra5lW9 

I 9ft:9tJ9 ^ir35t9 

-^9t9‘*(t'891 9t?l 91 I C^t9 ♦HrtC«f9 »lf9« C^t9 

■»WC«f9 *a^CTfC’l «W9 9f3rceit \^fUS 99 C% 
^Wti;<9 ♦19"^C99 ^ 

5[^tt ’if?® TO 'fl^CTtC’l 





'Sites %r5»c^ 5tl I 

5^- ?tjiw? f5?«H t ’titw?! nfk^ 

^Jj^sitfst? ’[TfSHRSSt^ ^'ttl I 5'f- 

srt?ra *iteaiti 5ie*fj c^t=^ 

*ttC3J *lf?|?| ?lT«rt Ht, ^55t^ ^i^5i 
I >1^1 

^R? ’if?'® 'sit^^Ji ^i^c'5 

iit r ^t ‘sfitc’i^ ^c? 51^1^1 

’iT'sgl I ’lltCT? c^ ^tr«® ^ 

^t5(T'£lt^ S591 «ltcs, ®t?t f^^tsi C®tsi’lC®t 
0srw ^f^c® *ilt?i® 511 S?i -2pqte*ni c®t5i 
i*ttir9 !ilt r 

^?r?i 3tfs® ?t^? art?^:i uj^c’itc’r ?tr 
sf’rfstt® Pwf ^^astfsi^H ^r*«r^ ’ir?'s sir 
( S*ev ) surf CSIS ^ »ltS® ®ilf ‘il?R^'9 ^r«1Tf 

’fseii s^n- ^ ^itn <£f®t*t ®fs- 



^ I 

itvt? 

■-i=f?t?is !it^?f jff^ ♦tw 

■ei’Ilil^C^W «L^T^ ^ICf \ 

^i^Q ^e.5R;^ >Wtft?i 

^ti^?i ^<?ri ’i}jpi^» 

X 

?ir^ »I#fT?' 59, ^9 ’tIT»l f5»lte9 

?«ir'!tsilJIf ? ( Repulsion<ll?[ ) C5^>J^9 ( C9^ 

I 

9C«1JI ) '«t5tC<f9 ?C9 

*<t(;9 Jl1i yi'K95i5t9 ^“R'lt 5^91 ^ t|JtW9 

1^195 ^5»IC9 fiw 5^91 *tc^ > ^51 

'6 f 

91^ rif5« vil^C9fC^. «ir9^5?’ £9Ml 

r ’®’r5t9 C9SW €5^ 9tll 

*11%^ «ltf99: '5 59 » f<3it5t 5tai 

^»nrt?l 9Itiaf93{5r.fl ^5t C5^1 

“^r^.-?J1^9 >SJC^tC^9 S|C9J ^T55i 51^9 ' 

C9?t C999 WW. C9^ C9i^’i9 



?ii*f i«fi'3tc‘nfl Ji*itJ» I 

TOltft cwt W?91, 9ftsit«11,. ^t?. «£t^r5^ 

*ftc?i 5J1, TOf «it*i?te 

Jiff'S 

»rt*Rn wto ♦tit 5ii I ^1^5^ 

cwRt® *itt srt, CTr^rm 

I wtispi <5fsifRt 'snfe^ 

stun TO^^'Q *5,^1^’!^ 

-n^ i£tt<a 5V, i”* 

^er f^CSRI ^♦Wl'« ^♦IW“l I 

5J11 «lt51^ C^4 

?FM ? TO ^r«tttfl t 

««t 5t *IC^9 »l< “pF 

C^*lW1t«fll s»Jt1l ^1 ^1^1C4 

5^c^, 51C5 I 'Stt'Sa C5^» 

^ -II- -——- 

• ^ JlrtJ JR<OH »lf^¥H i»t 

>•► *5411 ^<(1 fqfH® I 


f -le 

^1^ c??tsr c^tii 

CT C*l ^ CTJISI C'»*R 

%t?l 55 511—stT?r c’iWy^i 'srw- 

I cac^t4ff^h^ ^^’itfl?i 

C^T5l 5IT^ I 'Sftf f«, « 

« Ilf® 

«»5»T!li^ I <21C^t^r’ir*n^ <£rc®t45t^^® 

ifT^? C’lC’l^ 5i5r?'2ltr^ •stc’l'tr.ia 

»tTr.<a «s ’m^?i C’lt’Hi 

»rf5® >151^ -2J5lt‘J ?5 5« I ^if^f 5|]t7I 

iStC’Pl^tf f® ^^'9 «lt?J vfl^ *>*1^ 

^ll5tS91 ®C51 

ca?i’inft?ii»r ^*1*11 «i5it*i 
^f^5l ft*?!!*! CT^iSn srt ^<1*11 

aiJH*! ^(^9111*11 ?^c® <ltw 5111 Ptfiifir^ ^'55? 

iiTfhf ®»if?ir*?® ^iig^ itift? »ic^ >i5iT5i «cii 

’1111, ^51 C^H c®5t ’ito ^ mfilWJl 
*111 ilti^ll »ir?® . ^5l5|t?| Jlt^HT 
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Jtfaff itfs- c^ 

^'9tr.^ sn s-sTit^ 'ffsrr*! i 'a!r.U':’B^ 

'^SIT ; C’lfJ? ?j ^T^r.*! '»T51 

JTl I <fti?i ^^•r.?r?f f% ^tr.?f?f 

rr.5« 

^11^5, ^t^t'Q c»i^ I 

f.*it ; =5^<in '^151 

^f’it^Its"! *TtC?i 5Jl I viigi^ ^51'^tg 

pi^=3cii?i ^1^5 i»n^ 

awf'51^ I 

^15^ c'^iri *11^ '5t5t?i »tr.3F? 

•ii^c^ir.’n ’r^t'8 c^f^l *iti 

C»ts» ^T^'S 4 <1%^ CT9I1 «tf5 ^T^. ’wriTt 



wf!? fsfsstsj- ?ti?' =srt?ti^ 

r 

’VfN Wf® £}tf<Sa (Relative velociiy^r) 
f^^Tsrt^nTQ Jiff'S 

'?5l?f «ffc^, <ilt?s*1 *1'% l%?l!‘ 

fit^^ cn c^^3i*rta ^■ 

C3^ sii i3':=ij 

5F|', ^‘ta «i * 

»pf^5f n'^^fiif't^ n'ipsi' •K^T^ 

5PT%t (?^i»T^ ^*Tf?f^5 ^1^^.'«5’ff^' 

ftii ^■at^i >6 •»i?-'*i? 

’Tfst 

JW’ff® cgt^ I nic«ii^'9, csc^il* 

^ »i’S»rtcK ’iTqc^c’i 

©rcnii* 

*»f^i ^’»itw33T« 





^fhr sit?'® 

*m I '5t5tr5 fw^ « «fin \ 

ifvf C^P? J»i-—r?n:eilfe^^C5C»JT^?r 

«IT^^ SI 5 

*?Ts»|f iic?5 1 

<J«i*l csrcas ^«tt sifeints fsp^ 51lt i 

c^^srra ^*!sit w*ff^5l ^- 

srfi?® ’g^'scs?, »ii?ii*i 
fwOT'Q S*ts|t^ c*t csilsrt^*tjsr^« s»C9, 

'St^l ^tvwf. J <in(t«T 'STT# «<|»| 

CT, «£|f3 

'®«i "s ac<i? ^fi^ifw 

is\’^ swi «ilt^ CTf^l 

^Itrt’ssrt^ Sl^ifl »1®I ^ sn I 
l!tsi'« “lJt« 5^ 'BTt, ^%'i:!l Wlf^ 'Q 
I mm\ sji^ 'e «^tTO- 



'9 '®t5^?1 »It?tf!5 t2t?*l 

mi *It?l; fsp^ •ill’1 C«l «lW? «l3?j 
C^<151t^. “trtCT^ 

ai?R^ 'Sl’S’lt’’ *1^ '8 ’l=^'¥Ca 51^55 

jsg ill I »tjn c*i '«5ic^?i «rt?‘T 

4^ '»f3I?l1'S ^f?IU5C5 '®1?i '9^1’V ^>11^ 

f«B r*l?R ilRI 

»!Stt^ ^ig<! »lf>l'5 I 

§'Sir^C5ll «l11tc?l?l ’ir«C'5 WItC»JC!l?l “Slfw 

f 

^?iri «115 I »it«ftii 5^*1 «(ti>^, «ila "^fwa 5^«i 

^ltC’^ ^511 c*l^ '2|^tc*fl '9 «lit- 

^IWJ '« ^ <^- 

cm I *4^ »rawi «fr’i»ii^'5i 

w I I 



f9Wt« r 

3 «IIWKS C-itC'?;^, mKH-si ^ 

*iT«n^^s '€ *ijc((c?tii 

«S«N ^IW?! C^lfe''* ^5*1583 

^ TO I 

« 

'•S f 

l51 ?pf?lTO »C5 -il’^^ *|'<« ?)^? 

<»!? ^it^- ?i ’8jltcJ» '«i^f’?5, set-® 

I jnJ .£ir?-f«5p «iij??tfwi9 
'«n«n? TO?i sri-i 

•nC’S I S!ll*IC!l^ ^t'!''^ TTfs^B 'Wg* ?it'(1- 

^ I *a^i'!g'5l ® 

«[c5 511, <5f»(»?r'ii «n^c5i 'wnro «f^- 

’ttW '^1 « 





■«lf»s:'« :— 

C«l& 'J,«^‘’*lirn^ i;C«(T 

»iw^ ’ifae?! ^iis i « 'si’^<pt<!'’ 

jni% ^gPn-t '•<c'')i «fttai^- 

fB^I S ^f^S* •IK?, %tS^, r^Eta « 

f4C?i|^<l ■•»'f'S«1 51'iif r-P « i5l vifnC'S 5Tf^StS5*l } ^^Wl- 
3C'5|?i f«t^ « !:K=i 


’1I«?ii I '<5?ilt^---) 5«(r, ivi]t I 

^!?5|«'| ^c«l^~“«!lc«’,l^ S W« hatCH 

C^HS*! *lfil69 C’( »1^9| ^ >«JfM® 

'»t5t^I ns»5^ «ttW tU^ll ^r<l?1 ^?f5fg'® ■^S'- 
J115K^ '« f^at5i“>i'Ji'i^tc<i i2t5f»i^ 


lf«*« i2tr«4l5 cpSI ^f?iiK?5i I t?tc-s ar?^K5a fpsi 

’if^ ?*tSK? I l?l fst?*! f*n5 ?lfc»l« 

•«TC«^T?5ll *9 f5wi<0f‘a « «im»1 'St’^KS 

*ic^ ^<t*tii5i 1 mr 

^j»i I 









